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School students are growing up in a world with a rapidly changing climate, the effects of which 
will become increasingly apparent during their lifetimes. We designed and pilot tested “You and 
CO2”, a STEAM program designed to encourage students to reflect on their personal impact on 
the environment, while also appreciating their place within society to bring about positive 
societal change. Over three interlinked workshops, students analyzed the carbon footprints of 
some everyday activities, which they then explored in more detail through interacting with a 
bespoke piece of digital fiction, No World 4 Tomorrow. The program culminated with students 
producing their own digital fictions, allowing them the freedom to explore the themes from the 
previous workshops with a setting and focus of their choice. We reflect here on the experience of 
running the You and CO2 program and on the themes that emerged from the students’ original 
digital fictions.  
 
Keywords:   Education, Climate Change, Digital Fiction, STEAM, Climate Change Education 
Introduction  
Climate change poses a serious threat to our planet, which will only be mitigated through a 
reduction in carbon emissions. As citizens of the world, individuals each have a role to play, 
adjusting their behavior both to reduce personal carbon emissions and to fuel public pressure on 
bigger contributors like industry and government. We present preliminary findings from a pilot 
evaluation of a school-based STEAM (Science, Technology, Engineering, Arts, and 
Mathematics) program that aimed to encourage students to reflect on their individual roles as 
consumers and on their ability as members of a wider society to affect positive societal change. 
The program combined science- and arts-based approaches, including interacting with and 
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creating interactive digital fictions on the topic of climate change. Below, we outline our 
rationale for the approach before describing the program and evaluation methods more fully.  
The need for climate change engagement in schools  
According to the recent Intergovernmental Panel on Climate Change (IPCC) special report, the 
world has already warmed by 1.1 degrees Centigrade compared to pre-industrial levels (IPCC 
2018). At the current rate of warming, scientists predict significant changes to the natural world 
and the ability of humans to inhabit the world (Mora et al. 2017). Global warming can only be 
limited by reducing global greenhouse gas emissions (IPCC 2014). Nation states have a major 
role to play in the effort to reduce emissions, as formally acknowledged in the signing of the 
2015 Paris Agreement. However, individual citizens also have the obligation to reduce their 
personal carbon emissions. Dietz, et al., for example, estimated that household carbon emissions 
in the US could be reduced by 5-12% if householders adopted a range of behavioral changes 
(e.g., line drying of clothing, reducing thermostat settings) (Dietz et al. 2009). While some 
activities have obvious direct emissions associated with them (e.g., driving, home energy usage), 
other activities produce much less obvious, indirect emissions, which arise from the production 
of goods and services (Wiedmann and Minx 2008; Berners-Lee 2008). For example, the average 
individual is likely to be unaware of the carbon emissions associated with the foods they choose 
to eat, with their internet usage, or with the clothes they choose to wear (Gombiner 2011; Kim 
and Neff 2009). Achieving the carbon reduction goals necessary for limiting climate change thus 
requires knowledge, political will, and action from the world’s citizens.  
For individuals to understand the need for behavior change, education and engagement 
with the science of climate change is key; Lester et al. demonstrated in 2006 that K-12 students 
with more education in climate science expressed increased engagement in climate change-
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related activism than others (Lester et al. 2006). While individuals of all ages would benefit from 
increased engagement with climate science, there are several good reasons to develop 
interventions that are targeted at school children. First, the youngest citizens of our world will 
have to live with the consequences of climate change for longest and will therefore be the most 
heavily impacted by those consequences (Jorgenson et al. 2019). This fact is increasingly 
recognized by children and adolescents themselves, leading to unprecedented levels of activism 
from young people; indeed, over the past year, children have played a major role in raising 
global awareness of climate change and its consequences. The School Strike movement, for 
example, has grown from one Swedish teenager to an estimated 1.4 million students globally as 
of May 2019 (Evensen 2019) and 7.6 million people as a whole as of September 2019 (350.org 
2019).  
Second, behavior change becomes increasingly difficult as habits become more firmly 
entrenched (Webb et al. 2009). Consequently, many attempts to change behavior, across a broad 
range of domains (e.g., diet, exercise, smoking), fail completely or end in relapse (Polivy and 
Herman 2002). Adolescents are not likely to have formed many of the habits that contribute 
heavily to household carbon emissions (Dietz et al. 2009), presenting the opportunity to 
intervene before carbon-intensive habits are formed.  
Third, the education system provides a unique environment for public engagement with 
science. The nature of schooling means that it is much more practical to develop programs that 
span multiple sessions than it is for typical science outreach and public engagement activities, 
which tend to be delivered as standalone events. Programs delivered in a school environment can 
therefore be more ambitious, providing more scope for combining multiple approaches in an 
effort to increase engagement. 
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The current political and social environment also make the current program, and others 
like it, timely. In the UK, there is considerable appetite among teachers and students alike for 
greater coverage of climate change in the school curriculum (Taylor 2019). At present, climate 
change tends to be covered in individual subjects such as science and geography, though there 
are recent calls for climate change to be integrated as a core theme throughout the curriculum 
(Rayner 2019). Furthermore, a recent review of the education system within Wales argued that a 
fundamental goal of education should be to develop “ethical, informed citizens who understand 
and consider the impact of their actions when making choices and acting” (Donaldson 2015). 
The You and CO2 program was developed to allow students to explore ideas about their own role 
as a consumer and as a member of society in tackling the urgent global issue of climate change. 
Climate Change Education Framework 
A consensus emerging from recent studies of climate change education (CCE) is that effective 
educational programs should cross traditional disciplinary boundaries, and encourage students to 
reflect on the broader social and moral context of climate change (e.g., Ardoin, Bowers, Roth, & 
Holthuis, 2018; Cantell, 2019; Gayford, 2002; Jorgenson, Stephens, & White, 2019; Pruneau, 
Vrain, Gravel, Borque, & Langis, 2001; Wise, 2010). Gayford (2002) notes that teachers tend to 
teach in silos: chemistry in a chemistry lesson, geography in a geography lesson, etc. They 
reportedly want to “maintain the integrity of their subject rather than be involved in extensive 
interdisciplinary teaching” (p. 1191). Climate change, however, is a multidisciplinary problem, 
with a need for multidisciplinary solutions, as expounded by the research detailed in this section. 
Therefore, we developed our program using combined science and arts-based approaches.  
We have used the following studies to develop a theoretical framework for our You and CO2 
program, each of which makes recommendations for the development of new CCE: Cantell et al. 
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2019, Ardoin et al. 2018, Wise 2010, Pruneau 2001, Jorgenson 2019 and Gayford 2002. The link 
between these studies, aside from the theme of environmental or CCE, was that educational 
programs need to have i) an interdisciplinary approach, and ii) go beyond the acquisition of 
knowledge so that students are encouraged to think about what they’ve learnt in a broader social 
and moral context.  
A significant proportion of the research on CCE supports and recommends 
interdisciplinary and multiliteracies approaches, as climate change is an interdisciplinary 
problem stretching across chemistry, geography, social science, politics, economics, psychology, 
health, and more. Ardoin et al.’s 2018 work demonstrates that CCE can be used to develop the 
following literacies: systems thinking (holistic approaches to analysis), critical thinking 
(objectively evaluating facts to form judgments), decision-making research skills (synthesizing 
data into knowledge for recommendations and action), and science-process skills (observing, 
communicating, classifying, inferring, measuring, and predicting). Therefore, any new program 
developed should incorporate opportunities for students to learn these skills. Likewise, Pruneau 
(2001) and Wise (2010) both recommend an interdisciplinary approach to CCE; Wise in 
particular recommends supporting the teachers through professional development activities, 
specifically regarding interdisciplinarity. She suggests that science and social studies 
departments could work together to teach climate change as “disciplinary divisions…appear to 
generate barriers to providing students with comprehensive instruction about climate change” (p 
305).  
In addition, the need to stimulate hope for the future echoes throughout CCE studies. 
Pruneau et al. (2001) recommend “future education” where students are encouraged to re-
imagine their future; by doing so students are empowered to imagine changes in their lives and 
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explore the consequences of those changes. Pruneau also recommends a critical socio-
constructivism approach where CCE is “presented as a generalized discussion” (p. 134) wherein 
instructor and students engage in a group chat on the topic. Jorgenson (2019) recommends that 
CCE focus on “local, tangible and actionable” (p. 165) endeavors that can be achieved by 
individuals. This would then inspire inter-generational education where the student would bring 
home CCE from school and therefore influence the behaviors of their caregivers. Jorgenson’s 
recommendations are to:  
1) Move CCE beyond a focus on individual behavioral change; teach about systemic 
change.  
2) Develop participatory CCE to engage students in multi-actor networks of NGOs, 
climate scientists, community groups, state agencies, and renewable energy firms.  
3) Teach about technological and social innovation currently occurring in the world; this 
engenders hope, which in turn leads to meaningful action.  
4) Develop new narratives to encourage long term engagement with CCE. 
Cantell et al. (2019) extensively reviewed CCE resources and developed the Bicycle 
Model of climate change education.  The model summarizes the key components of CCE, using 
the image of a bicycle as a visual representation of those components: a frame consisting of 
values, worldview, and identity; pedals providing action impulsion to the wheels of knowledge 
and thinking skills; a saddle of motivation and participation; operational barriers braking the 
system; and handlebars steering toward a future orientation as hope and emotions light the road 
ahead. Cantell et al.’s model also makes the following key recommendations to those developing 
new CCE materials: 
1) Emphasize that humans can change society; engage students in joint positive action. 
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2) Encourage students to think about the role of human beings as consumers, and 
therefore the cause of environmental problems.  
3) Stimulate hope and compassion. 
4) Combine science-based teaching with critical thinking so that students can assess 
technological advances within a broader social context.  
This model thus creates a holistic, interdisciplinary approach to CCE that engages students both 
in developing skills across an array of STEAM subjects while also contextualizing climate 
change in a broader sociological sense. As such, we have used these recommendations to 
evaluate the efficacy of our workshops (see the Discussion section below). 
Engaging students through arts-based approaches 
The You and CO2 project adopted a multiliteracies approach (Cope and Kalantzis 2009; Skains 
2019), incorporating digital literacy, interactivity, creative writing, game design, discussion, and 
group and individual work to engage students with the topic of climate change. The first 
workshop focused on the chemistry of climate change and provided the opportunity for students 
to explore their own carbon footprints. The second and third workshops incorporated 
bibliotherapy with digital texts and expressive writing through game design and coding to allow 
the students to explore ideas around personal responsibility, climate change, and the 
consequences of climate change in a novel and engaging way. Bibliotherapy employs purposeful 
reading as a psychological intervention for treatment of clinical issues (Pardeck 2014); here, we 
apply it to the more technological medium of interactive, hypertext, digital narratives, or “Twine 
games”. Likewise, expressive writing uses writing narratives as a therapeutic intervention in 
cognitive behavioral therapy in order to address emotional or mental issues (Mugerwa and 
Holden 2012; Victoria Field 2006); in this program, we adapt this concept to computer-based 
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interactive narrative design. Both bibliotherapy and expressive writing have the potential for 
broader psychological interventions; here, we use them as a means to engage students more 
deeply with the core themes of the You & CO2 project - namely, their own role as a citizen of the 
world in limiting carbon emissions. 
To increase the immersiveness of the bibliotherapy and expressive writing components of 
the You & CO2 program, we used the technology of digital fiction: fiction that is written 
specifically to be read from a digital device (e.g., computer, tablet). Digital fiction makes full use 
of the digital environment to incorporate elements (e.g., branching plot lines, moving images) 
that would be impossible in an analogue format (see Bell 2010 for a full definition). The use of 
digital fiction in bibliotherapy and expressive writing is relatively new, so evaluation is limited 
(although see Ensslin et al. 2016 for a study on digital fiction as a tool for teenage body image 
bibliotherapy). However, our working hypothesis is that playing and coding digital fiction 
narratives will embed the core themes from the You & CO2 project on multiple cognitive levels, 
thus creating deeper engagement with the themes covered in the program. 
Methods  
Sample  
Secondary school students from two schools in Wales, UK, participated in the workshops. In 
School 1 eighty-five students from three year 9 classes (ages 13-14) participated. School 1 was a 
large comprehensive school in south Wales with around 2,000 students from 11 to 18 years of 
age. The school serves a relatively affluent area, with a below-average proportion of students 
eligible for free school meals. The proportion of students with special educational needs is below 
average for Wales. Around 25% of students are from a minority ethnic background (Estyn report, 
2018). 
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Ninety-five students from School 2 participated. The students were in Years 8, 9, and 10 
(aged 12 to 15). School 2 was an independent school in North Wales with around 200 students 
aged 9 to 18 years. As a fee-paying school, most students come from relatively affluent 
backgrounds. While the majority of students live in the surrounding areas, around one third of 
the students live internationally and board at the school during term time. Very few of the 
students have special educational needs. Around 23% of the students are from minority ethnic 
backgrounds, with around one third of students speaking English as an additional language 
(Estyn report, 2019). 
To protect student anonymity, we did not record the gender or age of participants; 
however, the gender balance across each of the classes was approximately even.  
Workshops  
The program involved three workshops, which were delivered by the research team. In School 1, 
the workshops were each roughly one month apart. In School 2, the workshops took place in 
much more rapid succession, with the entire program delivered over three days. Each workshop 
is described fully below. Briefly, Workshop 1 focused on the chemistry of climate change and 
the carbon emissions associated with everyday activities that were relevant to the students’ own 
lives. Workshops 2 and 3 introduced the digital fiction component of the program. In Workshop 
2, students played through a custom-written digital fiction, No World 4 Tomorrow, while in 
Workshop 3, students created their own digital fiction on the theme of climate change.   
Workshop 1 
Workshop 1 was designed to ensure that students had a basic understanding of the role of carbon 
dioxide (CO2) in climate change and to encourage students to reflect on the carbon footprints 
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associated with their everyday activities. After reflecting on our experiences running Workshop 
1 at School 1, we made several changes to the session before delivering it at School 2. Below, we 
focus on the revised workshop delivered in School 2, highlighting key points of difference for 
the sessions in School 1. Lesson plans for Schools 1 and 2 can be found in the online 
supplementary materials. 
Workshop 1 began with group discussions probing students’ understanding of the term 
“carbon footprint”. Students volunteered types of human activity (e.g., energy, transport) that 
contribute to carbon footprints. In the next part of the session we aimed to bring to life the 
process by which CO2 is created through hands-on activities. Alongside instruction about the 
chemical reactions involved (see Equation 1), students created three-dimensional models of 
methane and oxygen molecules using Bunchems (Velcro-style balls of different colors that can 
be stuck together), which they converted into CO2 and water molecules (see Figure 1).  
Equation 1 









The remainder of the session focused on the carbon footprints associated with everyday 
activities (e.g., travelling by different modes of transport, consuming different breakfast foods) 
Figure 1. Bunchems models of the reaction by which methane and oxygen (left) combine to 
form CO2 and water (right) 
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that would be relevant to the students’ own lives. Carbon footprints for each activity were taken 
from the book “How Bad Are Bananas?” (Berners-Lee 2008) and the Tesco supermarket 
website. To help the students visualize the carbon emissions associated with each activity, they 
were shown an inflated balloon, which they were instructed represented 16g of CO2. The number 
of balloons were then used as units for the remaining activities and discussions - for example, 
travelling one mile in a car was described as equivalent to 44 balloons of CO2.  
 In School 2, students calculated their own carbon footprints for the first two hours of 
their day using the reference document in the online supplementary materials. Time allowing, the 
students were then grouped together and asked to reduce the group’s carbon footprint by one 
third. In School 1, as a whole class activity, students were guessed the number of balloons of 
CO2 associated with a number of different activities. 
Workshop 2  
In Workshop 2, we aimed to encourage students to reflect on the importance of living in an 
environmentally sensitive way through immersion in an interactive story entitled No World 4 
Tomorrow, which was written specifically for this project by Lyle Skains (freely available at 
www.youandco2.org). Throughout the story, readers are able to make choices about how the 
characters behave - from choosing the food that they consume, to how they travel, to the way in 
which they engage with their community concerning societal issues around sustainability. The 
actions that the reader makes affect the direction of the story, ultimately leading to one of six 
possible endings. These endings include being passive and letting disaster happen, accepting 
personal responsibility but eschewing dramatic action, actively engaging in accelerating the 
oncoming disaster, engaging and becoming an eco-warrior, profiting from the oncoming disaster, 
and becoming an activist, thus saving the world. Additional nuance was given to each ending 
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depending on choices made throughout the story, indicating how small, everyday choices can 
lead to varying levels of personal impact on global environment. 
 
Figure 2. A simplified excerpt of the backend structure of No World 4 Tomorrow, showing the multiple pathways 
that the digital fiction takes dependent on choices made. 
The lesson plan for Workshop 2 can be found in the online supplemental materials. At the 
beginning of the Workshop, students were introduced to the concept of digital fiction by looking 
through a number of published examples. Digital fiction was defined as “Fictional stories created 
ON or FOR digital devices, which would lose important elements if taken out of digital media” 
(Bell 2010). The students then played through the story as a whole class. Students made 
collective decisions about characters’ names and actions. For some decisions, where there was a 
clear majority for one option, that option was chosen. For other decisions, where there was no 
clear consensus, the students were encouraged to debate the possibilities until they could agree 
on a decision. 
Following the whole class play through, the students worked in small groups to discuss 
the following questions: How does this story relate to the topics covered in Workshop 1? How 
similar are the characters’ experiences and choices to your own experiences and choices? How 
can you relate this story to your own experiences and habits? 
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In the remaining time, each student was given individual access to the digital fiction to 
play through the story by themselves or in pairs. They were encouraged to find as many different 
endings as they could by making different decisions for the characters. 
Finally, as homework, students were asked to prepare for Workshop 3 by planning a 
storyline for their own digital fiction. They were encouraged to think about details such as the 
kind of world their story would be set in; whether it would be set in the past, present, or future; 
who the characters would be; and what would happen, including the possibility for multiple 
plotlines. 
Workshop 3  
The aim of Workshop 3 was for students to develop their own ideas by creating their own digital 
fictions. We took a deliberately non-prescriptive approach, allowing the students to focus on 
whatever themes they chose (as long as it related to climate change and/or carbon footprints). 
Students were introduced to Twine, an open-source program for digital storytelling 
(https://twinery.org) and were directed to online tutorials housed on the project website. These 
tutorials begin with accessing the program and creating a new hypertext project, getting familiar 
with the architecture of the software, and learning the fundamentals of coding for digital 
functionality. Students desiring added functionality (such as custom colors, user input, images, 
sound, points systems, etc.) can work their way through the more advanced tutorials that 
incorporate HTML, JavaScript, and CSS coding. In School 2, where more time was allocated to 
the session, the students were given additional in-person tutorials by the third author. Following 
this introductory segment, Workshop 3 was relatively unstructured, with students free to work on 
their digital fictions at their own pace, while members of the research team circulated the room 
to answer queries and provide support. 
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We evaluated the program in two key ways1. First, we reflected on our own experiences of 
administering the program, which was facilitated through structured conversations with teachers 
in School 1. We reflected on both technological and logistical challenges with delivering the 
workshops, as well as the extent to which the students appeared to be engaged with the content. 
Second, we informally examined the themes in the participants’ original digital fictions. Students 
were free to submit or decline to submit their own work to the project website. In total, 85 stories 
were submitted (55 from School 1; 30 from School 2). A full qualitative analysis of the contents 
of these stories is beyond the scope of the current paper. However, we make some informal 
observations here regarding recurring themes and ideas that came through, insofar as these 
guided our evaluation of the project and its impact on the participants.  
Results  
On the whole, the workshops were well received by the students and the teachers. Here, we 
reflect on the logistical and situational challenges that we faced, and how these informed the 
steps we took to refine the workshops. We also highlight issues that readers may wish to 
consider if adapting the You & CO2 program, or using a similar approach, for implementation. 
Reflections on program delivery  
In School 1, large class sizes (around 30-35 students) meant that the attention of the students had 
to be captured and held or widespread chatter would break out. The initial structure of Workshop 
                                                 
1
 We also pilot tested a self-report scale designed to measure participants’ attitudes towards reducing their own 
carbon footprints. However, in the absence of a control group, the data are not readily interpretable. We therefore 
refrain from presenting these data here, though the scale and data are openly available on the project’s Open Science 
Framework page: https://osf.io/w874b/ 
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1 (i.e., in School 1) was largely instructor-led, with minimal student-to-student interaction. 
Answers to questions were sought on a hands-up basis, which created a situation where more 
outgoing and confident students engaged but the attention of the other students was lost. After 
discussions with the teachers who observed Workshop 1, we refined the session to increase 
interactivity and increase student-to-student interaction. These refinements created a more 
engaging and inclusive workshop which worked very effectively in School 2. In particular, the 
group work component of the revised workshop, in which students worked together to find ways 
to reduce their group’s carbon footprint by one third, helped students to identify where their 
biggest CO2 emissions were coming from. It also provided valuable roleplaying experience of 
carbon reduction negotiations, mirroring, albeit in a simplified way, the conversations that will 
happen in governments as they move towards legislating for a low-carbon economy.  
Workshops 2 and 3 required technical equipment, including access to computers with 
internet connectivity. We had hoped to have one computer per student, but consistently faced 
technical and logistical challenges that resulted in several students sharing one computer. Slow 
internet speeds also caused significant issues in School 1, which limited the ability of some 
students to play through the story individually in Workshop 2. We also found that the website 
through which the digital fiction could be accessed was blocked, creating delays in beginning 
Workshop 2 for the first classes in both schools. Any teachers or researchers interested in 
implementing this approach should liaise closely with the technical staff to discuss bandwidth 
capabilities and computer access in advance of the session, as well as ensuring that any required 
websites are unblocked. If possible, technical support should be on hand before and during the 
session to ensure that the session goes smoothly. In our experience, technical issues not only 
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increased time pressure of the Workshops, but they also created discipline issues as students 
grew impatient. 
We began Workshop 2 by reading through the digital fiction as a whole class activity. We 
did so to guarantee that all participating students would experience the story in full at least once. 
However, we found that the effectiveness of the group reading varied as a function of class size. 
In smaller classes (15-25 students), the students enjoyed the somewhat chaotic nature of making 
group decisions and debating about the available story options. However, in larger class sizes, 
this approach led to general disruption and it became difficult regain control to move to the next 
part of the story. In School 1 (which had the larger class sizes) the teachers suggested that the 
Workshop might progress more smoothly if the students each read the digital fiction alone.  We 
will be trialing this approach in future iterations of the project, which we hope will lead to 
improved classroom behavior and engagement.  
Prior to Workshop 3, students in School 1 had been asked to plan their own stories as 
homework, but only one class (of three) had done so. Due to the tight turnaround between 
Workshops 2 and 3 at School 2, homework was not feasible. This provided us with an informal 
insight into the impact of preparation on the delivery on Workshop 3. Overall, we found that the 
session in which the students came prepared with some ideas worked more effectively, as 
students were able to make the most of their time, therefore producing more complete stories 
than in the other groups. Indeed, in classes that had not prepared ahead of the session, the most 
frequent query from students was along the lines of “I don’t know what to write about”. We 
would strongly recommend that any teachers and/or researchers who aim to implement these 
types of creative workshops into their climate change curriculum ensure that the activity is 
supported by homework assignments and/or additional planning sessions. 
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On a technical level, none of the students struggled using Twine. Some students were 
more adventurous than others, while others created more traditional, linear stories. The former 
incorporated customized elements such as colors, user input boxes, images, and sound files; all 
students incorporated at least the basic level of Twine coding for links between passages and 
some aspect of choice-based branching structures. Informally, we observed that younger students 
(year 8, ages 12-13) tended to use the software quite creatively, incorporating colored words, 
images and a mechanism for readers to personalize the story by inputting their own characters - 
though their stories tended to be quite linear. The older students generally had stories with more 
complex storylines and multiple decision pathways. 
Themes emerging from students’ stories  
To provide an indication of whether students had reflected on the issues covered in the first two 
workshops of the program, we informally analyzed the students’ original digital fictions to 
identify key themes. In School 1, a recurring theme was tourism with key decision points 
focusing on modes of travel from low-carbon options (e.g., cycling, buses) to higher carbon 
options (e.g., flying). Plastic waste and pollution were also common themes, though these were 
not explicitly addressed in Workshops 1 and 2. However, there has been considerable national 
and global conversations around plastic pollution in the last two years. For example, in October 
2017, BBC’s Blue Planet II sparked a national plastics debate by highlighting the devastating 
impact of plastic pollution on marine ecosystems. Recently, governments in many countries have 
legislated to ban and restrict the production and sale of single-use plastic products (REFS). 
 In School 2 a recurring theme was food choices, with an emphasis on veganism and low-
meat diets. Particularly among younger students, messages tended to be quite stark: veganism or 
death. There was even one story involving vegan penguins! The carbon footprint associated with 
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different breakfast foods was discussed in Workshop 1 and food choices also featured in No 
World 4 Tomorrow, the digital fiction introduced to students in Workshop 2, though we were 
careful not to advocate for veganism. It is likely that some of the messages that students were 
incorporating reflect recent media messaging around the environmental impact of meat 
production.  As a key example, a recent study in The Lancet (Willett et al. 2019) was covered by 
many major UK news outlets (e.g., The Guardian, BBC News). In addition, Veganuary, a charity 
inspiring people to try vegan for January is gaining in popularity in the UK.    
Students in School 2 more frequently incorporated information directly from Workshop 
1, as well as technical and narrative elements from Workshop 2’s reading of No World 4 
Tomorrow, into their stories than students in School 1. For example, the balloons of CO2 units 
were used by some students in School 2, but by none in School 1; likewise, many groups in 
School 2 wanted to incorporate the cycling links2 and Moon-colony themes, though none in 
School 1 did. This is unsurprising given the much shorter delay between Workshops in School 2 
(one day each) than in School 1 (one month each).  
Collectively, our informal analysis of the content of the digital fictions suggested that the 
students had reflected on the general themes from Workshops 1 and 2, but that they had also 
drawn extensively on their broader understanding of environmental issues.  
Discussion 
The You and CO2 program adopts a multidisciplinary approach to CCE. By doing so we have 
been able to break out of siloed teaching and allow students the opportunity to think more 
                                                 
2 A type of link used in hypertext fiction that does not lead to another passage, but rather changes the text of the link 
itself (for instance, players of NW4T click to choose lunch options). Twine’s cycling links are made possible by a 
JavaScript macro; thus these students learn to incorporate more advanced coding in their stories. 
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broadly about the social and moral context of climate change and its consequences. Through this 
STEAM program, the science of climate change has been taught in a way that is relevant and 
societally engaged, bridging the gap between the classroom and the wider world. In addition, the 
program has allowed students to apply knowledge of numeracy, English language, storytelling, 
computer programming and chemistry to a pressing global problem that will have a profound 
impact on their lives. We reflect here on how successfully the You and CO2 program has met the 
recommendations laid out in the introduction section of this paper.  
Emphasize that humans can change society; engage students in joint positive action. 
The first activity students are asked to do (in Workshop 1) is to account for their carbon footprint 
for their day’s first two hours; they are then led through a series of activities and discussions re-
imagining their future based on changes to these habits. In completing this activity students are 
presented with the idea that humans can change society, and they engage in joint positive action 
through working in groups. Workshop 1 also focuses on “local, tangible and actionable” 
endeavors (Jorgenson 2019), where students can make immediate changes to their lives 
following the workshop. 
This emphasis on positive change continues in Workshop 2, where students engage in a 
digital fiction with branching storylines. The digital fiction, No World 4 Tomorrow, incorporates 
storylines exploring various avenues of action, from individual to societal (as well as no action at 
all). Each decision made in the digital fiction has a consequence, either for the main character or 
for the society around the main character, further emphasizing students’ ability to change society 
either singly or through joint positive action. In Workshop 3 this lesson is extended through their 
own digital fictions; whether or not students are working on a single digital fiction in a group, 
Commented [LS25]: Jennifer, what page was this? 
ENHANCING CLIMATE CHANGE EDUCATION THROUGH DIGITAL FICTION 
21 
 
they nonetheless create them in a classroom environment, sharing their stories with one another 
and discussing their creations.  
Encourage students to think about the role of human beings as consumers, and therefore the 
cause of environmental problems.  
Workshop 1’s carbon footprint activity drives this point home quite sharply; this is reflected in 
the stories they create in Workshop 3, where they often question their own consumer choices 
(such as the environmental effects of wearing makeup, or of manufacturing a soccer ball). These 
stories also demonstrate achievement of a key learning outcome: for students to develop critical 
thinking regarding climate change. They show they are able to take the basic concept of carbon 
footprint from their breakfast and school commute routines, and extrapolate it to other areas of 
their life, such as shopping, recreation, and health. 
Stimulate hope and compassion. 
Workshop 3 gives students the opportunity to write their own digital fictions and these provide 
the strongest evidence that the You and CO2 program stimulates hope and compassion (Cantell 
2019, Jorgenson 2019). Some students wrote about being leaders of cities/countries/the EU and 
having decision-making powers that would mitigate climate change. Other students wrote about 
social justice; one digital fiction addressed mining for make-up components and the injustice of 
the miners’ pay vs the sale price of the make-up product. Another story highlighted how climate 
change will affect poor countries in the Southern hemisphere more than rich countries in the 
North. You and CO2’s approach—advancing awareness of climate change then encouraging 
open-ended thinking about how to address the problem—incorporates hope and compassion at a 
foundational level. Digital fiction places readers in an interactive environment, encouraging them 
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to think about their choices; in creating their own digital fictions, students place themselves in 
positions of power in order to explore facets of the crisis and propose their own solutions. This in 
and of itself stimulates hope. 
Combine science-based teaching with critical thinking so that students can assess technological 
advances within a broader social context.  
Workshop 1 also encourages students to develop science-process skills, as recommended by 
Ardoin et al. (2018). They learn about the carbon cycle and the chemistry underlying it, and are 
encouraged throughout all three workshops to research other causes contributing to and effects 
resulting from climate change. Workshop 2’s digital fiction creates global society on a 
microscale (a small settlement on the moon), complete with political factions, technological 
issues, and personal concerns, so that students can grasp the very large, globally complex issue 
of climate change through a smaller metaphorical lens. In particular, one storyline involves the 
development of new technology that could change the lives of a select few characters in the 
story, leaving others to an uncertain fate, encouraging students to question technological 
innovation and its effect on society. 
 
The combination of all three workshops introduces the science of climate change on a personal 
level, then encourages students to approach the issue from a personal, actionable perspective. 
Done in a classroom setting, these activities encourage group interaction and feedback, and 
students often work together to design solutions to climate-related aspects of their own lives. 
Likewise, the open, creative nature of designing interactive digital fictions in Workshop 3 
encourages students to seek out answers to their scientific how and why questions, performing 
research to enhance their creative work. Overall, the You and CO2 project pilot offers a cohesive, 
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integrated STEAM approach that meets Cantell et al.’s recommendations as outlined in their 
Bicycle Model of CCE. 
Conclusions  
We have developed a STEAM program combining to engage young people with the 
social and moral context of climate change and to encourage them to consider their own role as a 
consumer and as a member of a wider society. Our multi-disciplinary approaches allowed the 
students the chance to explore themes around climate change in a novel and engaging way. This 
was reflected in the digital fictions written by the students, which had diverse storylines but 
featured common themes for reducing one’s carbon footprint, including travel, food consumption 
and plastic waste. A crucial next step for this project will be to run larger, controlled trials that 
will allow us to measure the impact of the program on knowledge, attitudes, and behavior.  
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